Cultured astrocytes react to LPS with increased cyclooxygenase activity and phagocytosis.
Phagocytosis and prostaglandin E(2) production were investigated in purified cultures of perinatal rat forebrain astrocytes. Light and electron microscopic data indicated that astrocytes respond to bacterial endotoxin, lipopolysaccharide (LPS) by increased phagocytosis and by activating the cyclooxygenase enzyme-pathway. LPS-inducible phagocytosis of astrocytes was demonstrated by electron microscopic studies on colloidal gold uptake and by photometric determination of fluorescent bead ingestion. The internalisation of fragments of the plasma membrane was shown by histochemical detection of membrane-bound ecto-ATPase activity within intracellular vesicles. Activation of the cyclooxygenase pathway, a characteristic reaction of immune cells under inflammatory conditions, was also detected in astroglial cells upon treatment with LPS. The increased prostaglandin E(2) (PGE(2)) production by astrocytes in response to LPS was reduced by the non-steroid anti-inflammatory drug, indomethacin. Our data indicate that astrocytes display some tissue-protective reactions in response to inflammation inducing factors, even in the absence of peripheral immune cells or central microglia. The role of inducible astrocytic phagocytosis in a non-immune protection-pathway is discussed.